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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypee>) Uroro
Henens 13 5/6
Bun 3ansTuit vil | pon | vo PII
Jlexuuu 52 |52 |52 [52
JlaGopatopusbie 52 |52 |52 |52
Uroro ayxm. 104 |1 104 | 104 | 104
Konrakthas pabora | 104 | 104 | 104 | 104
Cam. pabota 85 |85 |85 |85
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE CBIPhEBOH 0a3bl METAJLTypPTHH 30JI0Ta U cepedpa, TEOPHH OCHOBHBIX TEXHOJIOTHUECKHUX MPOLECCOB B METAJLUTYyPIrUH
30110Ta U cepedpa, COBpEMEHHOT'O COCTOSIHUS U TIEPCHEKTUB Pa3BUTHUSI IPOMBIIIICHHON TEXHOJIOTUH, U aNnapaTypbl A HOTy4eHUs
30110Ta ¥ cepedpa;

-IproOpeTeHNe HABBIKOB TEXHOJIOTHYECKHUX PACIETOB B METAIUIYPIHHU 30J10Ta U cepedpa.

1.1 3agaun

IIpouecc n3ydeHnst QUCIMIUINHEI HAaIIPaBiIeH Ha (GOPMHUPOBAHNE CIEAYIONIIX KOMITeTCHITHH!

-CIIOCOOHOCTB NIPUMEHATH B IPAKTHYECKON AeSTEIbHOCTH MPUHIUIBI PAIIOHATBHOTO HCIOIb30BaHHS IPHPOIHBIX PECYPCOB U
3aLUTBI OKPYIKAIOLIEH CPEbL;

-paccuYnTaTh METAJLTypTHIeCKHi OanaHc.

2. MECTO JUCHHIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hwukn (pazmen) OIT: | b1.B.04.1B.01

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | ObopynoBaHUE THIPOMETATUTYPIUICCKUX 3aBOJIOB

2.1.2 | OGopynoBaHUE MUPOMETAIUTYPTUYECKHX 3aBOJIOB

2.1.3 | IlpoexkTupoBaHue U JOTMCTHUKA TEXHOJOTHUECKUX MPOLIECCOB

2.1.4 | TeopeTndyeckre OCHOBBI HOBBIX MHPOMETAILTYPTHUECKUX MPOLIECCOB

2.1.5 | Teopust ruipoMeTaITypruuecKux MpoueccoB

2.1.6 | Teopust MeTAIITyprudecKux MpoLeccoB

2.1.7 | Teopusi sxcniepuMeHTa

2.1.8 | Teopusi 2€KTPOXUMHUYECKUX MPOIECCOB

2.1.9 | MarepuanoBenenue

2.1.10 | MeramioBenenue

2.1.11 | Metamnyprus 61aropoJHbIX W PEIKNX METaJUIOB

2.1.12 | Metamtyprus TsDKENbIX LIBETHBIX METAILUIOB

2.1.13 | OGoramenue MoIe3HbIX UCKOIMAEMBIX

2.1.14 | OcHOBBI OOIIEHH)KEHEPHBIX 3HAHHUIA

2.1.15 | TIpuknaaHbie OCHOBBI MPOGECCHOHATBHBIX 3HAHUI

2.1.16 | TemnorexHuka

2.1.17 | DneKTpoTeXHUKA U IEKTPOHMKA

2.1.18 | Briciias MmaTemMaTHka

2.1.19 | UnocTpaHHBIN S3BIK

2.1.20 | MaTeMaTH4YECKHE U €CTECTBEHHO-HAYYHBIC aCMEKThI MPO(eCCHOHATLHON NeATSILHOCTH

2.1.21 | MeToasl KOHTPOJIS U aHAJIM3a BEIIECTB

2.1.22 | Metponorus, CTaHAapTU3alus U CepTUPHUKALNS

2.1.23 | OcHOBBI KOMMYHHKAIIUX U TIPABOBOH KyJIBTYpEHI

2.1.24 | TIpaBoBeneHue

2.1.25 | Ilpuknagabie aceKThl GH3UKO-XUMHUYECKUX 3HAHUI

2.1.26 | ConpoTuBIEHUE MAaTEPUAIIOB

2.1.27 | Temnodpusuka

2.1.28 | ®u3uKo-xMMHUsI METAITYPrUUeCKUX MPOLIECCOB U CUCTEM

2.1.29 | OcHOBBI 0€30MaCHOCTH METAILTYPIU4eCKUX TE€XHOIOTHH

2.1.30 | OcHOBBI (hOPMHPOBAHNS MUPOBO33PEHHS B MPOPECCHOHANBHON AEITEIFHOCTH

2.1.31 | ®usmka

2.1.32 | ®usnueckass XUMHUS

2.1.33 | dunmocodust

2.1.34 | Okonoruueckue MpoodJIeMbl METAITYPrHUYeCKOr0 MPOU3BOJICTBA

2.1.35 | Dxonorus

2.1.36 | OxoHOMHYECKAS TEOPHs

2.1.37 | Bceobmast ucropus

2.1.38 | Unpopmarnka

2.1.39 | Uctopus Poccun




2.1.40 | KomnberoTepHas rpaduka

2.1.41 | O3HakoMUTENbHAS IPAKTHKA

2.1.42 | OCHOBHI KpHCTa/UIOTpadHH U MUHEPAJIOT U

2.1.43 | Pycckuii S3bIK U KyJbTYypa peyuu

2.1.44 | YyeOHast mpakTHKa

2.1.45 | XuMus MeTamioB

2.1.46 | be3onacHOCTh JKU3HENEATEILHOCTH

2.1.47 | BBenenue B CIeMaibHOCTD

2.1.48 | Xumus

2.2 | JucuMmimHbl (MOTY/IN) U MPAKTHKH, 1Sl KOTOPBIX OCBOEHHE TAHHON TUCHUTIINHBI (MOXY/IsS) HEOOX0THMO KaK
npeanecTByee:

2.2.1 | TocynapcTBeHHast UTOrOBas aTTECTAIUS

2.2.2 | 3amuTa BBITYCKHON KBaNU(UKAIIMOHHON paboThI

2.2.3 [ Meramryprusi CBHHIIA U COITyTCTBYIOIINX JJIEMEHTOB

2.2.4 | Merannyprusi LIMHKA U COIYTCTBYIOLIUX 3JIEMEHTOB

2.2.5 | OCHOBBI IPOEKTUPOBAHUSA U CTPOUTEIBHOE AEIIO0

2.2.6 | TloaroroBka K MpoIeype 3alIUThl BBITYCKHON KBaJTH(UKAIIMOHHOW PaOOTHI

2.2.7 | llpeaaurioMHasl IpakTHKa

2.2.8 | DOKkOHOMUKA W YIPaBJI€HUE Ha MPEANPUATUI

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIATNIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwartb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTemMaTU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamu MaTteMaTUYeCKOro aHanmaa n MogenmpoBaHus

NOMK-1.2: YMeeT: BbISBNATb NPUYMHBLI HECOOTBETCTBUS NapaMeTPOB TEXHOMOMMYECKOro NpoLiecca, NPorHo3ampoBaTh
noBeAeHue NpoLiecca Ha OCHOBE MaTeMaTUYeCKUX MOAENeN

MOIK-1.1: 3HaeT: (*)I/I3VIKO-XVIMVI‘-IeCKVIe OCHOBbI 1 METOObl MaTeMaTU4eCKoro mogenmpoBaHna MmetTarnsyprm4eCckmnx
npoueccoB NoJjiy4eHusA LUBEeTHbIX MeTasioB

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAaHNN TEXHUYECKUX 06BbEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKux n coumanbHbIX orpaHquHMﬁ

MOIK-2.2: YMeeT: npoekTupoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbLI HOBOW TEXHONOMMU, 0ObEeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKNX N CoLManbHbIX OCOBEHHOCTEN MeTannyprnyeckoro NpomM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMun NPOEKTHON AEeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AeATENbLHOCTY,
06paGaTblBaTb U npeacTaBnATb IKCNepumMeHTarnibHble AaHHbIe

NOIK-4.1: 3HaeT: 0OCHOBbI METPOSIOMMKN, MeTOoAbl 0OPaboTKM 3KCNEPUMEHTASBHBIX OAHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPEACTBa U3MEPEHMSI, MaTEMaTMYECKUIA annapaT anis obpaboTku n
aHanmsa aKcnepMMeHTanbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHMS U3MEPEHUIA N X 0bpaboTKn

OMNK-5: CnocoGeH peliaTb Hay4YHO-UCCreaoBaTeNbCKMe 3afa4m Npy ocyLlecTBrieHUMn npodeccuoHanbLHOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEHHbIX MH(POPMAaLMOHHBLIX TEXHONOIUN U NPUKNaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS HayYHO-TEXHUYECKMX 3aay B
npodeccnoHanbHon OeaTenbHOCTH

NOMMK-5.2: YmeeT: npuMeHATb MHOOPMALIMOHHBIE TEXHONOMNM U NporpaMMHoe obecneyeHne s pelleHns HayyYHo-
nccregoBaTenbCkmx 3ag4ay B 06nacTv Nony4YeHns LUBETHbLIX MeTanoB

NOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHADOPMALIMOHHBLIX TEXHOMOMMI U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpeacTs

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B NpodpecCUOoHaNbLHON AeATENbHOCTH,
BblOMpaTb 3chdekTUBHLIE U 6e30onacHble TeEXHUYECKue cpeacTBa U TEXHONOrnm

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOSTOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
npvHUMaTb 060CHOBaHHbIE peLleHus

MOIK-6.3: Bnageet: HaBblkamMu Bbloopa 3deEKTUBHbBIX U Be30NacHbIX TEXHUYECKNE CPEACTB N TEXHOSIOMIA

NOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX NPOLIECCOB MOSTyYEHUS LIBETHLIX METaNoB




OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX OKYMEHTOB MeTanlyprmieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4eCKOro npouecca 1 npMHuMaThb
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMu COCTaBIEHNSI U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepge-nAaATb OpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl No BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeaenom nNnpom3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLleHMBaTb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHOSNTOMYECKUM perfiaMeHTam) Cbipbs (LUNMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCITOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MEPUTESbHBIX MPUOOPOB M BU3YyarbHbIX HAOMAEHNI;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTU OT COAEepXaHNsl MeTansa n XMMUYeCKOoro cocTaBa LUMXTbl BeAeHWe npoLecca
nnaBKK B pexunmax, obecnevmpanoLlLmnx MakCMMarbHoe U3BreYeHne Mmetanna u BbIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECCHI NaBku fobaBneHnem rocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJSI COCTOSIHMSA 060pYA0BaHMSA U BCMOMOraTelibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B Nneyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN N5t PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NMaBKW, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBMNEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMSI NPOLECCOB MNaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnmiaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEFaTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca niaBky;

- onpegeneHns Mep No yCTpaHeHuo HeEMonagok B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNneHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALUMM Ha OyMaKHbIX U (MK) 3NEKTPOHHBIX HOCUTENSAX

UIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKME XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
N 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nnaBuibHbIX arperaToB: oTpaXaTerbHbIX, LWAXTHBbIX,
pygoHoOTEpMUYECKUX, 06eOHUTENBHBIX NeYen, neven BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCIOPOOHO-haKebHON
NfaBkK, NEKTPOAYroBbIX, MHOYKUMOHHBLIX Neven, pbloMUHI-Neyen, Benbu-neyemn, KOHBePTEPOB, PaddMHUPOBOYHbIX
KOTMOB;

- CXE€Mbl TEXHOJOrMYEeCKON 06BA3KN Neyn, nogaroLWwmnx n OTBOASALLMX BO34yXONPOBOAOB, ra30xo40s,
3ANeKTpoCHabXeHWs, KNCIOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYALUN 1
oxXnaxaeHus;

- OCHOBHbIE METAanNNypruieckne TEXHOMNOrMmM NPoOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, U3nyeckme npoLeccsl n
XUMUYECKNE peakLumn npoLecca nnasBku LIBETHbIX METarNoB 1 CMiaBos;

- thakTOpbI, BNUsIOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpasneHus nmu;

- JEVCTBYIOLLME CTaHAAPTbI, TEXHUYECKUE YCIOBUSA, NOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHUIO N OCOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaLNK;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NaBuUibHOIO y4acTKa;

- TpeboBaHNs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy paboOTHMKOB NMaBUILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LBeTHbIX MeTannoB

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLiecca NnaBKy;

- OLlEHMBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO MpoLueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLIECTB B OKPY)KalOLLYIO CPEAY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBblkamMu:

- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTO 0BCyXNBaHWS, PerflaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 000pyQOBaHWS HA NNaBUIIbHOM Y4YacTKe;

- KOHTpONs cobntoaeHnst paboTHMKaMK TPYAOBOW OUCLIMINIIMHDI, TpeboBaHWIA OXpaHbl Tpyaa, NoXKapHOMH,




NMPOMBILLITEHHOW U 3KOSorMyeckon 6e3onacHoCTm

MK-1.3: Cnoco6eH onpepgenaTb opraHU3aulMoOHHbIe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM NepenesniomMm npon3BoAacTBa TAXeNbIX UBETHbIX MeTanmnoB

NIMK-1.3.3: BnageeT HaBblkaMu:

- KOHTpOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUNIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoOE
BbISIBIIEHWNE W YCTPAHEHUE MPUYMH NX HapYLUEHUS;

- COCTaBIIEHNE TEXHNYECKOW OOKYMEHTaLMn 418 pecypcHOro U opraHM3aumoHHoro obecneyennst npouecca
KOHBEPTUPOBAHWS;

- PYKOBOACTBA 3anMBKOW LUTENHA, 3arpy3Kon KBapLEeBoro dsitoca U XornoaHbix 000poTOB B KOHBEPTEP;

- MOHUTOPWHIa cOOMAEHMS YCTaHOBMNEHHbIX MapaMeTPOoB NpoLecca KOHBEPTUPOBAHNSA, AaBEHUSs, pacxona
KOHBEPTEPHOro BO3ayxa, TemnepaTtypbl, KOHUEHTPaUMM ABYOKUCK CEPbl B OTXOAALLMX ra3ax, pa3pexeHus B NbinesBon
Kamepe;

- onpeaeneHnst Mep no YCTpaHeHUo NPUYUH HapyLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS,

- BeleHNs1 Y4ETHOM U TEXHOMNOMMYECKOWN AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanu3npoBaTb cobnoaeHne PeXMMOB B NPOLIECCe KOHBEPTUPOBAHUSA, obecnedmnBatoLLmnx nonyyeHme
MaKCUManbHOro U3Brne4YeHns meTanna U MakcumMmarbHOro Bbixoda rogHoro;

- KOppeKTMpOoBaTb NapameTpbl NpoLecca NnaBky - JaBnNeHne, pacxo KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTpauuio ABYOKNCU Cepbl B OTXOASILUNX ra3ax, pa3pexeHue B NbireBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIaKOB;

- BM3yaslbHO M C UCMONb30BaHMEM NPMOOPOB KOHTPONMMPOBAaTh X0 KOHBEPTEPHOW NNaBKu, onpeaensite CTaguu un
BPEMS OKOHYaHMSI TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUMaka K CrivBy U3
KOHBEpPTEpPa;

- paccunTbiBaTb MaTepuarnbHble U SHEpPreTM4eckme NoToKM NpoLuecca KOHBEPTMPOBAHNS.

NIMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKMNE XapaKTEPUCTUKK, NPUHLIUNbI
paboTbl U NpaBua aKchnyaTauum MeXaHM3MOB KOHBEpPTEPA rOPU30HTaNbHOIO 1 BEPTUKATbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSIbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NpPUCNocoBeHUn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMOMMN NPON3BOACTBA MEeAM, HAKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB >XMOKOIO LUTENHA, LWMXTOBLIX, 3anpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALLMUX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 00opyAoBaHus;

- TEXHONOIMYECKNE MHCTPYKLMMN MO BbiNnaBke MeTannoB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpamMmHoe obecneyeHme y4acTka KOHBEPTUPOBAHUS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKOl 1 NoXapHoi 6e3onacHoOCTU Ha y4YacTke
KOHBEPTMPOBaHUSI.

MK-1.4: Cnoco6eH opraHuzoBaTb PaboTbl pPaGOTHMKOB KOHBEPTEPHOro nepepenia NpousBoACTBa TAXKeNbIX
LBeTHbIX MeTannoB

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErNaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpefensiTb BU3yarnbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrtofeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblbMpaTh Hanbonee aphEKTUBHBIV BapuaHT peLleHns paboTHUKaMy NOCTaBIEHHbIX 3a4ay C y4ETOM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHNYECKNE UHCTPYKLIMU N TEXHOSOMMYECKME NHCTPYKLMM NPOLIEcCa KOHBEPTUPOBAHUS;
- TpeboBaHNst CTaHAAPTOB U TEXHUYECKMX YCINOBUN, NpeabsBAsieMble K NPOAYKLMK, BbIMYCKAEMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3HaYeHUs NpeaenbHO JONYCTUMbIX BbIOPOCOB 3arpsi3HSAOLLMX BELLECTB B OKPYXKAIOLLYHO CPeay;

- OCHOBbI 9KOHOMWKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS MPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

- OpraHunsaumm BbINONHEHNS paboTHUKaMM TEXHUYECKOro 0BCNYXMBaHUS, PErfMaMeHTHbIX TEKYLLUMX U KanuTanbHbIX
peMOHTOB 060pPYAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpoONs cobntogeHns paboTHMKaMu TPyAOBOW OAUCLMMNMHLI, TPeBOBaHMIM OXpaHbl TPYAa, NOXapHOMW,
NMPOMBILLIIEHHOM U 3Konorm4eckon 6esonacHocTu

MK-1.5: Cnoco6eH onpeaensTb OpraHN3aLMOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHMI B OTAENEHUAX OCHOBHbIX Ofepaluvii npouecca ruapomMeTanilypruiyeckoro
NPOM3BOACTBA TAXerNbIX LBETHbIX MeTannos

WMIMK-1.5.3: BnageeT HaBblkamu:
- NPOBEPKUN TEXHNYECKOIo COCTOAHNA OCHOBHOIO, BCrnomMoratesribHoro O60py,EI.OBaHVI9| N TEXHOMOMMYEeCKOM 00BA3KN




arperaToB rMapoMeTasnypri4eckoro NpoM3BoACTBa TSHKENbIX LIBETHbIX METASIIOB;

- pa3paboTku Mep No YCTPaHEHWI0 NepexoasaLmnx 1 NpodunakTuke TUNOBbIX NMPUYMH OTKIIOHEHUI OT YCTaHOBINEHHbIX
PEXUMOB paboThbl, HENOMNAAO0K U BHEMMAHOBLIX MPOCTOEB 060PYAOBaHNS;

- onpegeneHus Mep no npeaynpexneHuo bpaka 1 NoBbILLEHWIO KayecTBa NepepaboTku NOCTynaoWwmnx B
ruapomMeTannypruyeckoe Npou3BoACTBO MaTeEpPUaros;

- MPUHATMS peLLEHMNI 0 pexxumax o6paboTKy NOCTYNMBLUUX B NepepaboTKy LMXThl, paCTBOPOB, Mynbnbl, IMAPaToB,
CMeKoB, LUNaMoB, 0GOPOTHLIX PACTBOPOB, NMPOMBIBHBIX M CTOYHbLIX BOJ, NPOAYKTOB BbILLENa4ynBaHns u
Knaccudgukauuu;

- OpraHu3auUmmn TEXHUYECKU NPaBUIIbHOM 3KCMyaTaLlmMy OCHOBHOIO M BCNioMOraTenbHOro 060pyaoBaHus,
TEXHOJIOTMYECKON 0OBSAI3KN Y KOHTPOSBbHO-U3MEPUTESbHBIX YCTPOWMCTB B OTAENEHNN OCHOBHbIX Onepaumii
rMapoMeTanyprmieckoro NponsBoaCTBa;

- BEAEHUS YYETHOM 1 TEXHONOMMYECKOW JOKYMEHTaUMMN Ha BYMadKHbIX U (UNn) 3MEKTPOHHBIX HOCUTENSIX B OTAENEHWN
rMapoMeTanypruyeckoro NponsBoacTBa

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHOIOMUI N CpeacTBa A4S aHann3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEeXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro Nnpon3BoACTBa TSXKENbIX LBETHLIX METarsloB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nypriyeckoro NnponM3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTarniypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NPOMpPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTanypruieckoro
Nnpon3BoOACTBa;

- BbISABIIATb HApYLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSHKENbIX LBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcny>kMBaHuA 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBITEHNEM) N TEXHOJOMMYECKON apMaTypbl (3aMOpHON U perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaeneHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoAacCTBa;

- Npon3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOITIMYECKMEe NHCTPYKUNN MO BeAEHUIO onepau,mﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMWS U perfaMeHT AEWCTBUI MO YCTPaHEHWIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHUI B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX ONepauuii rmapomMeTanyprmieckoro npon3BoacTBa;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrnyeckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannsbl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTea.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauui npouecca
rmapomMeTanslypruyeckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmMgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanypruieckoro NpoM3BoacTea

WIMK-1.6.1: 3HaeT:

- MIPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMK, TEXHONOMMYECKMUE KapThl, pernameHThl,
perynupyoLne nopsaok 1 npaeunna BegeHust NPOLECCOB B OTAENEHUN MMAPO-MeTannypr14eckoro NpomM3BoaCTBa;

- (bM3nKO-XMMUYECKMe NPoLIECCHI, UCNONb3yeMbI€ B FIMOPOMETaNNYPruyeckom Npon3BoacTBE THXKENbIX UBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPoAyKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa M ynpaeneHus B rmapoMeTanyprumieckoM Npon3BoaCTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPATUBHOM 3TUKU, MPUHLMMbI NOBLILLEHWUS] KA4YeCcTBa TPYAOBOW XN3HU KONMeKT1Ba

MIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOJS! BbINOSIHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobrnogeHns paboTHUKaMUN TEXHONOTMMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKN AENCTBUIA pabOTHUKOB MPU OTKINOHEHUSIX U cO0SIX B BEAEHUN OCHOBHbIX OnepaLuin npolecca
Npon3BOACTBA TAXKENbIX LIBETHBIX METAINIOB;




- KOHTpONs cobnogeHnst paboTHMKaMu TpeboBaHUIM OXpaHbl Tpyada, NOXapHOW, NMPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHoCcTn

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATb CUCTEMHbIN
nopxop AN pelleHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyet nMmetoLLyoca nHopMaLmio Ans peLleHns nocTaBneHHbIX 3agaq

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4oCTaTKOB

NYK-1.2: Npepnaraet nyTu pelleH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaenAaTb KPpyr 3agayd B paMKax NOCTaBNIEHHOW Lenu m BbIGMpaTb onTuManbHbIe
cnocobbl ux peweHna, ncxoga m3 AeﬁCTBVDMMX npaBoBbIX HOPM, UMeHLNXCA peCcypcoB U orpaHquHMﬁ

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCNOMNHUTENEN ANS peLleHns 3agayn

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYEeCcKkoe 060CHOBaHWe, aHann3mpyeT aaekBaTHOCTb NPUHUMAEMbIX peLLUeHUI
C Y4eTOM AEeNCTBYIOLMNX NPaBOBbLIX HOPM

NYK-2.2: OnpegensieT onTumanbHble cnocobbl peLleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL AENOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMEHHOMN (hopMax Ha
rocynapcTBeHHOM s3bike Poccuiickon denepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMM OBLLIEHMS HA FOCYAAapCTBEHHOM M MHOCTPAHHOM Si3blkax

NYK-4.3: BeinonHsaeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocy4apCTBEHHbIV S3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IFleT 4OeroBYylo nepernncky Ha rocygapCTtBe€HHOM N MHOCTPaHHOM A3bIKax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHUsi B couuanbHoOn U npodeccuoHanbLHown
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormiyeckne 3HaHns BO BCeX chepax AeATENbHOCTU

NYK-9.3: CoBepLueHCTBYeT AebekTonormyeckme 3HaHns

NYK-9.2: BeibnpaeT MeToabl U NpyeMbl OLIEHKU NpodeCCuoHansHon cpeabl

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI (MOIYJIsI) 00y4alOLIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 | 1. Teopun MeTanIyprudecKuX IPOIECCOB MOIYIEHHs 30JI0Ta U cepedpa; OCHOBBI TEPMOJHHAMUKU U KHHETHKH,
IIPOLIECCOB IUIABKH, BBILIEIAYNBAHUS, PA3ACICHUS U OCAKACHUS METAJUIOB, KOHIIEHTPUPOBAHHUS PACTBOPOB,
3aKOHOMEPHOCTH 00E€3BOXKUBAHUS ITYJIBIT ¥ IPOMBIBKH OCAIKOB; YCTPOMCTBO M MPUHIIUIT ASHCTBHUS alllapaTos,
HaIpaBJIeHNUs UX Pa3BUTHUS U COBEPIICHCTBOBAHNS, 3aKOHOMEPHOCTH, HHTCHCU(UKAIINH ITPOIIECCOB MOTYIEHHS 3070Ta 1
cepebpa.

3.1.2 | 2. MeTom0I0THIEeCKUX OCHOB PAI[OHATIBHOTO HCIIOJIb30BAaHHS IPHPOIHBIX PECYPCOB U 3AIIUTHI OKPY>KAIOIIECH CpeIbl
MOTy4eHHMs 3010Ta U cepedpa.

3.1.3| 3. MeTononorudeckre OCHOBBI MPOLIECCHOTO MOAX0/1a.

3.2 | YmeTh:

3.2.1 | 1. BerbupaTh MponncH XUMHIECKUX PEaKIril IPOIECCOB MOTYyIEHHS 30I0Ta U cepedpa NX GU3NKO-XUMUIECKOTO aHAIIHN3a;
HEOOXOANMBII MaTeMaTHYECKH ammnapaT UCCIeJOBaHNS TEPMOJUHAMUKN M KHHETHKH IIpoliecca, 1 MEXaHH3MOB
nepepabOTKU 30JI0TOCOAEPIKAIINX PYI; UCIONIB30BaTh METOAOIOTHIO TEXHOJIOTMYECKUX PAcYeTOB sl BBIOOPa OCHOBHOTO
obopynoBaHust; GOPMYIMPOBATE PEKOMEHJALNH 110 HHTCHCU(HUKALIMY NPOIECCa U YITyUIIeHHs Ka4eCTBa MPOIYKIUH.

3.2.2 | 2. ®opMyIHpOBaTh 33/1a4H 110 PALHOHATEHOMY UCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB H 3AIUTHI OKPYKAIOIICH Cpebl
MIOJTyYeHHMS 30J10Ta M cepedpa.

3.2.3 | 3. ®opmMynHpoBaTh 3a/1a9M MPOIIECCHOTO ITOIX0/1a MOIYYCHHS 30JI0Ta U cepedpa.

3.3 | Baagern:

3.3.1 | 1. HaBeIkamu BBIOHMpATh MPONUCH XUMHIECKUX PEaKIUil IPOLECCOB MOIYyUCHHUS 30JI0Ta U cepedpa uxX (HU3HKO-
XMMHUYECKOT0 aHaIM3a; He0OXOJUMBIIf MaTEMaTUYECKH aNMapaT UCCIeI0BaHHs TEPMOJMHAMUKY 1 KWHETUKH IpoLecca, U
MEXaHH3MOB NIEPEPAOOTKH 30JI0TOCOACPIKAIIUX PY/[I; HCIIONB30BaTh METOIOIOTHIO TEXHOJIIOTHYECKHUX PacieTOB IS
BBIOOPA OCHOBHOTO 000pyI0BaHNMs; HOPMyINPOBATh PEKOMEHIAINH [T0 HHTEHCH(HKAIIIH TIpoliecca U YIydIIeHHs
KauyecTBa IPOLYKIIHU.

3.3.2 | 2. HaBbIkaMu peanu30BbIBaTh 3a1a41 10 PalMOHAILHOMY UCIONb30BaHUIO IPUPOIHBIX PECYPCOB U 3alIUThl OKPYKarOIIeh
cpezbl MOMyUYeHHUs 30/10Ta U cepedpa.

3.3.3 | 3. HaBbIkamu peann30BBIBaTh 3a/1a41 MPOLIECCHOTO MOAX0a MOTYUYEeHHUs 30J10Ta U cepedpa.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI (MOJAYJIS)

Kon HaumeHoBaHue pa3iesoB u TeM /BHJ Cemectp | Yacos | Komneren- | Jlutrep | Pecy | Uure | Ilpumeuanue

3aHATUSA 3aHATHS/ / Kype 107078 aTypa | pCbl | PaKT.

Pasznen 1. Beenenue. ®duznueckue u
XMMHYECKHE CBOHCTBA 30J10Ta U
cepedpa




1.1

O6mue nonoxenus. Micropuueckas
CIpaBKa: 0COOEHHOCTHU pa3BUTUS
MHPOBOH M OTEYECTBEHHOM
30JI0TO/JO0BIBAIOIIEH TPOMBIIIICHHOCTH,
METOJI0B A00BIUU U IEpepadOTKH Py,
TEOPUU METATYpruu 3010Ta. CTpaHsI -
TIPOU3BOTUTENH OIarOPOTHBIX METAJUIOB.
O6macTu IpIMEHEHHUs OJIarOpOAHBIX
metaioB. OyHkius geHer. BamtoTHas
(byHKIHSA 6JaropOTHBIX METaJUIOB.
@DopMBI HAXOXKIAEHUS B IPHPOJIE.
dusnyecKre CBOWCTBA 30J10Ta U cepedpa,
JNIEKTPOHHOE CTPOEHHE aTOMa, CTENEHH
OKHCIJICHHS, CTAaHJaPTHBIC 3JIEKTPOHHBIE
MOTEHIHAIBL. 30J10T0. XUMHUYECKHE
cBoifcTBa: KOPPO3HOHHAS CTOMKOCTB,
COCTMHEHHUS C KHCIIOPOJIOM, CEepOii,
raJoreHaMH, CEJICHOM, TeJLTypOM,
OpraHU4ecKue COeAUHEHHs, KOJIIOUIHBIE
PacTBOPBI 30J10Ta; BOCCTAHOBJIEHHUE €T0 U3
XAUMHYECKUX COSANHEHHUH, KOMITJICKCHBIE
coenuneHns. Cepebpo. Xummudaeckue
CBOICTBa: B3aUMOJEICTBHE C
XMUMHYECKUMH pearcHTaMH, SIBJICHUE
MTOTYCKHECHHUS, COSANHECHUS C
KHCIJIOPOAOM, CEPOi, raloreHaMH,
BOCCTaHOBJIEHHE cepedpa U3 ero
COeTMHEHHH, KOMITJICKCHBIE

coenuHenus. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




1.2 O6ume nonoxenus. ctopuueckast 7 4 NYK-1.1 J1.1 0
crpaBKa: 0COOCHHOCTH Pa3BUTHS NYK-1.2 | JI1.2J1
MUPOBOH U OT€UECTBEHHON NVYK-1.3 2.1
30JI0TOZI00BIBAOIIEH TPOMBIIIEHHOCTH, NyK-2.1 2.2
METOJI0B A00BIUU U IEpepadOTKH Py, NVyK-2.2 J12.3
TeOpUr MeTamypruu 3o0ota. CTpaHsl - NYK-2.3
TIPOU3BOTUTENH OIarOPOTHBIX METAJUIOB. NVK-4.1
O6macTu IpIMEHEHHUs OJIarOpOAHBIX NYK-4.2
metamioB. OyHkius aeHer. BamoTHas NYK-4.3
(byHKIHSA 6JaropOTHBIX METaJUIOB. NVYK-9.1
DopMbl HAXOXKJEHUSI B IPUPOJIE. NVK-9.2
dusnyecKre CBOWCTBA 30J10Ta U cepedpa, NVYK-9.3
3JIEKTPOHHOE CTPOEHUE aTOMa, CTETICHU NOIIK-1.1
OKHCJICHUs1, CTAaHIapTHBIE 3JIEKTPOHHBIE NOIIK-1.2
MOTEHIMAIBL. 30710T0. XUMHUYIECKHE HOIIK-1.3
CBOMCTBA: KOPPO3UOHHASI CTOMKOCTbD, NOIIK-2.1
COCJIMHEHUS C KHCIIOPOIOM, CEpPO, NOIIK-2.2
rajOr€HaMH, CEJIEHOM, TEILIypOM, HOIIK-2.3
OpraHUYECKUE COeTMHEHUS, KOJTOUHbBIE HNOIIK-4.1
PacTBOPHI 30JI0Ta; BOCCTAHOBIIGHUE €T0 U3 NOIIK-4.2
XAMHAYECKUX COCAMHEHUH, KOMIIJICKCHBIS HOIIK-4.3
coequneHus. CepeOpo. Xumudeckne NOIIK-5.1
CBOICTBA: B3aUMOJIEHCTBHUE C HNOIIK-5.2
XUMHYECKMMU peareHTaMu, sIBICHUE NOIIK-5.3
TIOTYCKHEHHSI, COCIUHEHUS C HOIIK-6.1
KHCJIOPOAOM, CEPOid, TalloreHaMH, HOIIK-6.2
BOCCTaHOBJICHHE cepebpa U3 ero NOIIK-6.3
COCIMHCHUM, KOMITJICKCHBIC HOIIK-7.1
coeaunenus. /Cp/ NOIIK-7.2

HOIIK-7.3
HIIK-1.1.1
WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pasznen 2. U3Biedyenne 301012 U3
POCCHINTHBIX MECTOPOKAEHUIH




2.1

Tunsl pocchlne, METObI BCKPBITHS U
pa3pabotku. [loaroToBUTENBHBIE U
00OTaTHTENEHBIC TPOLIECCHl IPH
W3BJICYCHUH 30J10Ta U3 POCCHITIEH.
JpaxHslii coco0, ero anmaparypa,
JOCTOMHCTBA crioco0a. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




2.2

Tunsl pocchlne, METObI BCKPBITHS U
pa3pabotku. [loaroToBUTENBHBIE U
00OTaTHTENEHBIC TPOLIECCHl IPH
W3BJICYCHUH 30J10Ta U3 POCCHITIEH.
JpaxHslii coco0, ero anmaparypa,
JIOCTOMHCTBA crocoba. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 3. TeopeTnueckne 0CHOBBI
HHaHupoBaHus. Beinenenne
0JIarOpoIHBIX METAJVIOB H3 PACTBOPOB




3.1

Hcropuueckas cinpaBka. Ponb pycckux u
COBETCKUX YUYEHBIX B Pa3BUTHH TEOPHH U
MIpakTHKH criocoba. Teopermdeckue
OCHOBHI Iporiecca. uarpammsl
paBHOBecHBIX cocTosiHIM AuUCN-KCN-
H20, AgCN-KCN-H20 n CuCN-KCN-
H20.Tepmonnnamuka nporecca
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H
cepebpa B IIUaHHCTBIX PAcTBOpaXx,
KOHCTaHTHI PABHOBECHS XMMHYECKHIX
peaknuil paCTBOPCHHUS B ITHAHUCTHIX
pacTBopax, u3MeHeHue sHepruu [ u6oca).
TepmoauHamMudeckast BEpOATHOCTD
PpacTBOPEHUS 30JI0Ta B TIOJINCYIBMHIHBIX
pacTBOpax, pacTBopax THOCyIb(daTa U
THOMO4YeBHHBL. KuHeTuka mpouecca
(oOmme 3aKOHOMEPHOCTH, BIHSIHUC
KOHIICHTPAIWH IIMaHUa U KHCIOPOa,
CKOPOCTHU NE€PEeMEINBaHNU,
TemnepaTypsl, pH), MexaHu3M nporecca
nuanuposanus. Knaccudukamms u
CBOIfCTBA TEXHOIOTHYECKHUX
30JI0TOCOIEPKAILUX PACTBOPOB U
METOJIOB U3BJICUCHHUS. TeopeTHuecKue
OCHOBBI IIPOIIECCOB IIEMEHTANINH 30JI0Ta 1
cepebpa nuHKOM. TexHOonOrNUeckue
(haKTOPBI NPOM3BOJICTBEHHOTO TIpoLiecca U
nx BiusHAE. CIIOXHOCTH IIeMEHTAIHH,
noBeaeHue npumeceit. LlemenTanus
amomuHueM. CopOuus 3010Ta HOHUTAMU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoanann3. PopMbI HAX0XKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. ONEKTPOIUTUYECKHE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
karozs! /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




32

Hcropuueckas cinpaBka. Ponb pycckux u
COBETCKUX YUYEHBIX B Pa3BUTHH TEOPHH U
MIpakTHKH criocoba. Teopermdeckue
OCHOBHI Iporiecca. uarpammsl
paBHOBecHBIX cocTosiHIM AuUCN-KCN-
H20, AgCN-KCN-H20 n CuCN-KCN-
H20.Tepmonnnamuka nporecca
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H
cepebpa B IIUaHHCTBIX PAcTBOpaXx,
KOHCTaHTHI PABHOBECHS XMMHYECKHIX
peaknuil paCTBOPCHHUS B ITHAHUCTHIX
pacTBopax, u3MeHeHue sHepruu [ u6oca).
TepmoauHamMudeckast BEpOATHOCTD
PpacTBOPEHUS 30JI0Ta B TIOJINCYIBMHIHBIX
pacTBOpax, pacTBopax THOCyIb(daTa U
THOMO4YeBHHBL. KuHeTuka mpouecca
(oOmme 3aKOHOMEPHOCTH, BIHSIHUC
KOHIICHTPAIWH IIMaHUa U KHCIOPOa,
CKOPOCTHU NE€PEeMEINBaHNU,
TemnepaTypsl, pH), MexaHu3M nporecca
nuanuposanus. Knaccudukamms u
CBOIfCTBA TEXHOIOTHYECKHUX
30JI0TOCOIEPKAILUX PACTBOPOB U
METOJIOB U3BJICUCHHUS. TeopeTHuecKue
OCHOBBI IIPOIIECCOB IIEMEHTANINH 30JI0Ta 1
cepebpa nuHKOM. TexHOonOrNUeckue
(haKTOPBI NPOM3BOJICTBEHHOTO TIpoLiecca U
nx BiusHAE. CIIOXHOCTH IIeMEHTAIHH,
noBeaeHue npumeceit. LlemenTanus
amomuHueM. CopOuus 3010Ta HOHUTAMU
1 HOHUTOBBIMH MEMOpaHaMH.
Onexrpoanann3. PopMbI HAX0XKICHUSL
30JI0Ta B MOPCKOH BOZI€ © METOJIBI €T0
U3BJIEYEHHA. ONEKTPOIUTUYECKHE
CITIOCOOBI M3BJICUCHHMS 30JI0TA U cepedpa.
OObeMHbIe, TOPUCTHIE, HACHIITHBIC
katozs! /J1a6/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




33 Hcropuueckas cinpaBka. Ponb pycckux u 7 17 NYK-1.1 J1.1 0
COBETCKUX YUYEHBIX B Pa3BUTHU TEOPUU U NYK-1.2 | JI1.2J1
MIpakTHKH criocoba. Teopermdeckue NVYK-1.3 2.1
OCHOBHI Iporiecca. uarpammsl NyK-2.1 2.2
paBHOBecHBIX cocTosiHIM AuUCN-KCN- NVyK-2.2 J12.3
H20, AgCN-KCN-H20 u CuCN-KCN- NVyK-2.3
H20.Tepmonnnamuka nporecca NVK-4.1
(37MeKTpoAHBIC MOTCHIINATEI 30JI0TA H NYK-4.2
cepeOpa B IMAHUCTBIX PACTBOpax, NYK-4.3
KOHCTaHTBI PaBHOBECUSI XUMHUYECKHUX NVYK-9.1
peaxiuil pacTBOPEHUS B LIMAHUCTBIX NVK-9.2
pacTBopax, u3MeHeHue sHepruu [ u6oca). NVYK-9.3
TepmonnHamMu4eckasi BEpOSITHOCTh NOIIK-1.1
PacTBOPEHUS 30JI0Ta B OJIHCYIbMUITHBIX NOIIK-1.2
pacTBOpax, pacTBopax THOCyIb(daTa U HOIIK-1.3
THOMOYEBUHBL. KuHeTHKa nporecca HNOIIK-2.1
(o01ue 3aKOHOMEPHOCTH, BITUSTHHE HOIIK-2.2
KOHIIEHTpALUH LIUaHUJa U KUCJIOPOJa, NOIIK-2.3
CKOpOCTH TepeMeIINBaHMs, HOIIK-4.1
temMrieparypsl, pH), MexaHu3M nporiecca NOIIK-4.2
nuanuposanus. Knaccudukamms u NOIIK-4.3
CBOMCTBA TEXHOJIOTUYECKUX NOIIK-5.1
30JI0TOCOJIEPIKAIINX PACTBOPOB K NOIIK-5.2
METOJI0B U3BJIeUeHUs. TeopeTuueckue NOIIK-5.3
OCHOBBI IIPOLIECCOB LIEMEHTALUH 30J10Ta U HOIIK-6.1
cepebpa LMHKOM. TexHOJIOrHYecKue HOIIK-6.2
(hakTOpBI MPOU3BOACTBEHHOTO MPOIIECCa U NOIIK-6.3
nx Bausaue. CI0XKHOCTH IIEMEHTAITNH, HOIIK-7.1
noBeaeHue npumeceit. LlemenTanus HOIIK-7.2
anromuHreM. CopOLus 3010Ta HOHUTAMU HNOIIK-7.3
1 HOHUTOBBIMH MEMOpaHaMH. HIIK-1.1.1
OnexTpoauanus. PopmMbl HAX0KACHUS HIIK-1.1.2
30JI0Ta B MOPCKOH BOAE U METOJIBI €T0 UIIK-1.1.3
W3BJICUEHUS. DJICKTPOIUTHYECKUE HIIK-1.2.1
CIIOCOOBI U3BJICUCHUS 30JI0Ta U cepedpa. HIIK-1.2.2
OObeMHbIe, TOPUCTHIE, HACHIITHBIC WIIK-1.2.3
karoasl /Cp/ UIIK-1.3.1

HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pasgen 4. Ilyru coBepuieHCTBOBAHUS
LHHAHHUCTOro nponecca. Mcnoib3oBanue
HEIHAHUCTBIX PACTBOPHTEJICH 1JIs
BbIIEJIAYUBAHNUS 0J1aTOPOAHBIX
MeTaJLlI0B




4.1

BnusHue ycioBuil u pexuma
MepeMeIIMBaHUS Ha [TOKA3aTeIH
LHaHUPOBaHuUs. BhllenadnBanue B
IyJIbCAIIMOHHBIX KOJIOHHAX, B arnaparax
THIPOLUKIOHHOTO THUIIA.
BrimenaunBanue, COBMEIICHHOE C
HN3MENbUCHNEM. ABTOKIaBHOE
BbIIIIE/IaYMBaHUE OJ1arOpPOIHBIX METAJLIOB.
BrlienaynBaHue B yCIOBHSX,
MPUOIKEHHBIX K KHHETHYECKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOJIIOTHYCCKUX PEKUMOB U
mokasaTenei nmporecca. OTedecTBeHHAS
1 3apy0OexHas MPaKTHKa COBPEMEHHBIX
BapHaHTOB lnanupoBanus. [Iporecc
COPOILIMOHHOTO BHIIIETAYHBAHHS, €T
TEXHOJIOTHYECKHE CXeMBI. TeopeTnieckoe
000CHOBaHUE UCIIOIB30BAHUS
HEIMAHUCTHIX PACTBOPHUTEINCH B
METaJUTYprHH 30J10Ta U cepebpa. XuMu3M
U TepMOIMHAMHUKA B3aUMO/ICHCTBUS
PETEHTOB C 30JI0TOM H cepedpoM. AHamH3
H3BECTHBIX MPAKTHYCCKUX BAPHAHTOB
HCIOJIb30BaHMUSI THOMOYEBHHHBIX,
THOCYJIb()ATHBIX, AMMHUAYHBIX U
CYNb()UTHBIX PACTBOPOB IS
BBINIEIAYMBAHMS 30JI0Ta U cepelpa u3
PyX, ¥ KOHIICHTPaTOB. JIOCTOMHCTBA H
HEJOCTATKH TEXHOJIOTHYECKUX CXEM C
HCIIOJIb30BaHHEM HEIIMAHHUCTHIX
pactBopuTeneit. /Jlex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




4.2

BnusHue ycioBuil u pexuma
NepeMeINBaHMs Ha T0KA3aTeIH
LHaHUPOBaHuUs. BhllenadnBanue B
IyJIbCAIIMOHHBIX KOJIOHHAX, B arnaparax
TMAPOLMKIOHHOTO THUIIA.
BenmenaunBanue, COBMELIEHHOE C
HN3MENbUCHNEM. ABTOKIaBHOE
BbIIIIE/IaYMBaHUE OJ1arOpPOIHBIX METAJLIOB.
BelmenaunBanue B yciIoBusIX,
MPUOIKEHHBIX K KHHETHYECKOMY
pexnMy. OcoOeHHOCTH KOHCTPYKITHH
PEaKTOPOB, TEXHOIOTHYECKUX PEKUMOB U
nokasarenei npouecca. OTedyecTBeHHAs
1 3apy0OexHas MPaKTHKa COBPEMEHHBIX
BapHaHTOB lnanupoBanus. [Iporecc
COpPOLIMOHHOTO BBILIEIAYNBAHHUS, €TO
TEXHOJIOTHYECKHE CXeMBI. TeopeTnieckoe
000CHOBaHUE UCIIOIB30BAHUS
HELMAaHUCTHIX PACTBOPUTENIEH B
METaJUTyprUu 30J10Ta ¥ cepedpa. XuMusm
U TepMOIMHAMHUKA B3aUMO/ICHCTBUS
PETEHTOB C 30JI0TOM H cepedpoM. AHamH3
N3BECTHBIX NPAKTHYECKUX BAPHAHTOB
HCIOJIb30BaHMUSI THOMOYEBHHHBIX,
THOCYJIb()ATHBIX, AMMHUAYHBIX U
CYJIB(UTHBIX PACTBOPOB ISl
BBIIIENIAYMBAHUS 30J10Ta U cepebpa u3
PyX, ¥ KOHIICHTPaTOB. JIOCTOMHCTBA H
HEJOCTATKH TEXHOJIOTHYECKUX CXEM C
UCIIOJIb30BaHUEM HEIIMaHUCTBIX
pactBopuTeneii. /J1a6/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




43 BnusHue ycioBuil u pexuma 7 16 NYK-1.1 J1.1 0
TepeMeIIMBaHus Ha TOKa3aTeIn NYK-1.2 | JI1.2J1
LIMaHupOBaHus. BrienaunBanue B NVYK-1.3 2.1
IIyJIbCAlMOHHBIX KOJIOHHAX, B allapaTax NVK-2.1 122
THIIPOLIMKIOHHOTO THUIIA. NUYK-2.2 J12.3
BrimenaunBanue, COBMEIICHHOE C NYK-2.3
U3MelbYeHHEeM. ABTOKJIaBHOE NYK-4.1
BBIIEJIAYMBAHIE OJIAarOPOTHBIX METAILIOB. NYK-4.2
BrlnienaunBanue B yciaoBUSX, NYK-4.3
NPUOJINKEHHBIX K KHHETHYECKOMY NVYK-9.1
pexnMy. OcoOeHHOCTH KOHCTPYKITHH NVK-9.2
PEaKTOPOB, TEXHOJIOTHUECKUX PEKUMOB U NVYK-9.3
nokasarerneii npouecca. OreyecTBEeHHASI HNOIIK-1.1
1 3apyOexHas MPaKTUKa COBPEMEHHBIX NOIIK-1.2
BapUaHTOB LIMaHuUpoBaHus. [Ipouecc HOIIK-1.3
COpOIIMOHHOTO BHIIIEIAYUBAHUS, €TO HNOIIK-2.1
TEXHOJIOTHYECKHE CXeMbl. TeopeTuieckoe NOIIK-2.2
000CHOBaHUE UCIIOIB30BAHUS NOIIK-2.3
HEIIMaHUCTBIX PACTBOPHUTENICH B HOIIK-4.1
METAJUTYPTHH 30JI0Ta U cepebpa. XuMH3M NOIIK-4.2
U TEPMOJMHAMHKA B3aUMOJICHCTBUS HNOIIK-4.3
PETEHTOB C 30JI0TOM U cepeOpoM. AHau3 NOIIK-5.1
M3BECTHBIX NMPAKTUYCCKUX BAPHUAHTOB NOIIK-5.2
HCIOJIb30BaHUA TUOMOYEBHUHHBIX, HOIIK-5.3
THOCYNb(hATHBIX, aMMHAYHBIX U HOIIK-6.1
CYJB(HUTHBIX PACTBOPOB IS HOIIK-6.2
BBIIIEJIAYMBAHUS 30J10Ta U cepedpa u3 NOIIK-6.3
pYyJ, U KOHLIEHTPATOB. Jl0CTOMHCTBA U NOIIK-7.1
HEIOCTAaTKH TEXHOJIOTHUECKIX CXEM C HOIIK-7.2
HCIIOJIF30BAaHUEM HELIMAHUCTBIX HNOIIK-7.3
pactBopuTteneit. /Cp/ HIIK-1.1.1

WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pasnen S. YnopHbie 30510T0- 1
cepedpocoaep:kamue pyabl 1 OCHOBHbIE
NMPUHIHIBI HX MeTAJLTYPruvdecKoit
nepepadorku. KydyHoe u noasemHoe
BblIIeJIAYUBaHHE




5.1

Knaccudukanus 3010T0coaepKamux py.

KoaddunueHTs! 1enpeccuu, THITbI
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC
PYZBI ¢ TOHKOBKPATICHHBIM 30JI0TOM.
Menuctsle, CypbMSHUCTBIE,
MBIIIBSKOBUCTBIE, YIIUCTHIC, TTTHHUCTHIE
pyasl. OCHOBHBIE TIPHHITHITEI
nepepaboTKN YIOPHBIX
30JI0TOCOJIEPIKALMX Py U KOHIIEHTPATOB
(cBepXTOHKOE U3METBYCHNUE, IPIMEHCHHUE
XMMHYECKHUX PACTBOPUTENCH, 00XKHT,
(IIoTaLMOHHOE U I'PaBUTALIMOHHOE
oborareHne, aBTOKIABHOE U
0aKTepraIbHOE BCKPBITUE U T.1T.).
Mertoas! HHTEHCH(DUKAINT
LMaHUPOBAHHUS IPUMEHUTEIEHO K
nepepaboTKe YHOPHBIX BUIIOB CHIPBSL.
BakrepnaapHBIE METOIBI BCKPBITHS
YIIOPHOTO ChIPbs. Poib coBeTckux
YUYEHBIX B PA3BUTHU TEOPUH U IPAKTUKH
MeTo/1a (OCHOBHBIE THIIBI
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE
Ha )KU3HEACSITEILHOCTD
MHKPOOPTaHI3MOB, B3aHMOICHCTBHE
0akTepHii C MOBEPXHOCTHIO MHHEPAIIOB).
TexHonorus 6aKTepruaNIbHOTO
BBIIICNIAYMBAHUS, ANAPaTypa U CXEMBI.
[epcriekTHBEI pa3BUTHSA METOA.
Teopernueckne 0cCOOCHHOCTH
MIEPKOJISILIMOHHOTO BBIIIEJIaYMBAHUSL.
TpeboBaHUS K CHIPBIO, TEXHOIOTHYECKHE
pexumsl. [lepkomsanusa B uanax. Kyudnoe
BBIILE/IAYMBAHUE C UCIIOIB30BAaHUEM
CIIeNMaNbHBIX IUTomanok. I[loasemHoe
BBIIIETAYNBAaHNAEC [IMAHUCTEIMHU U
HEIIMaHUCTBIMU PacTBOPAMH. TeXHHUKO-
9KOHOMHUYECKHUI aHAIIN3 BApHAHTOB
MIEPKOJIAINOHHBIX IPOIIeccoB. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




52 Knaccudukarus 3010TocoAEpKALIIUX PYI. 7 6 NYK-1.1 J1.1 0
KoaddunueHTs! 1enpeccuu, THITbI NYK-1.2 | JI1.2J1
YIOpHEIX pya. KBaprieBsie u CybhuIHbIC NVYK-1.3 2.1
PYZBI ¢ TOHKOBKPAIUIEHHBIM 30JI0TOM. NyK-2.1 2.2
MenucTele, CypbMSIHUCTHIE, NVyK-2.2 J12.3
MBIIIBSIKOBUCTHIE, YTIUCTHIE, TTTMHUCTHIE NYK-2.3
pyabl. OCHOBHBIE IIPUHIIUIIBI NVK-4.1
nepepaboTKN YIOPHBIX NYK-4.2
30JI0TOCOJEPKALIUX Py U KOHIIEHTPATOB NYK-4.3
(cBepXTOHKOE U3METBYCHNUE, IPIMEHCHHUE NVYK-9.1
XMMHYECKHUX PACTBOPUTENCH, 00XKHT, NVK-9.2
(hI0TaMOHHOE U TPaBUTALIMOHHOE NVYK-9.3
oboraieHue, aBTOKJIaBHOE U HOIIK-1.1
0aKTepraIbHOE BCKPBITUE U T.1T.). NOIIK-1.2
Metoabl HHTeHCUDUKAITIH HOIIK-1.3
[IMaHUPOBAHUS IPUMEHUTENBHO K NOIIK-2.1
repepaboTKe YIIOPHBIX BUIOB CHIPHSI. NOIIK-2.2
BaxrepuanbHble METObI BCKPBITUS NOIIK-2.3
YIOPHOTO CHIpbs. PoNb coBETCKHUX HOIIK-4.1
Y4EHBIX B Pa3BUTHH TEOPUHU U MIPAKTUKH NOIIK-4.2
MeTo/1a (OCHOBHBIE THITBI HNOIIK-4.3
MHKPOOPTaHU3MOB, (haKTOPHI, BIHSIOIIHE HOIIK-5.1
Ha XHU3HEAEATEIbHOCTD HNOIIK-5.2
MUKPOOPIaHU3MOB, B3aUMOJICHCTBHE NOIIK-5.3
OaKTepHii C TOBEPXHOCTHI0O MUHEPAJIOB). NOIIK-6.1
TexHonorus 6aKTepruaNIbHOTO HOIIK-6.2
BBINIENIAYUBAHUSA, AlllapaTypa U CXEMBI. NOIIK-6.3
IlepcniekTUBBI pa3BUTHS METO/IA. NOIIK-7.1
TeopeTnueckre 0cOOEHHOCTH NOIIK-7.2
TIEPKOJIALIMOHHOTO BBIIIETAYUBAHUS. NOIIK-7.3
TpeboBaHUs K CHIPBIO, TEXHOJIOTUIECKUE HIIK-1.1.1
pexumsl. [lepkomsanusa B uanax. Kyudnoe HIIK-1.1.2
BBIIIEIAYMBAHUE C UCIOJIL30BAHUEM UIIK-1.1.3
crnenraiabHbIX IIomanok. IloasemHoe UIIK-1.2.1
BEIINICIAaYMBAHUC IIHAHUCTBIMU U HIIK-1.2.2
HEIMAHUCTBIMU PACTBOpaMU. TEXHUKO- HIIK-1.2.3
SKOHOMHYECKUN aHAJIN3 BApUAHTOB HIIK-1.3.1
MIEPKOJIINOHHEIX TIporieccoB. /Cp/ HIIK-1.3.2

HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pazgen 6. [Tupomeratyprudeckas
nepepadoTka 30J10TOCOAepP:KAIIero
ChIPbs




6.1

TeXHUKO-2KOHOMHUYECKUE ITPEAIIOCHIIKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJIAaTOPOIHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAIITYPrudeckoi cxeme. Tunossie
TEXHUKO-3KOHOMHUECKHE [10KA3aTEIH
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemniaBuiibHbIE 3aBObI Poccun u ux
TexHooruaeckne ocobeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
1IaxXTHas IU1aBKa, KOHBEPTUPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
Tiepeieniax MpOU3BOACTBA CBHUHIA. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




6.2

TexHHKO-3KOHOMUYECKHE TPEAIOCHUTKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJIAaTOPOIHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAIITYPrudeckoi cxeme. Tunossie
TEXHHKO-IKOHOMHYECKHE TTOKa3aTeNIN
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemraBuibHbIE 3aBOABI Poccun 1 ux
TexHooruaeckne ocobeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
IIaXTHas TUIaBKa, KOHBEPTHPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
repeieniax Mpou3BOACTBa CBHUHITA. /J1ad/

20

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




6.3

TeXHUKO-2KOHOMHUYECKUE ITPEAIIOCHIIKI
MHUPOMETAJLTY PrUYecKoi mepepaboTKi
CBIPBS OJIAaTOPOIHBIX METAUIOB. THIIBI 1
BUJIBI CBIPBS, IepepaboTka KOTOPOTo
nenecoobpasHa mo
MUPOMETAIITYPrudeckoi cxeme. Tunossie
TEXHUKO-3KOHOMHUECKHE [10KA3aTEIH
MTUPOMETAILTY PrHIECKOH epepadoTKI
30JI0TO- U CEpedPOCOAEPIKAILETO CHIPBSI.
MenemniaBuiibHbIE 3aBObI Poccun u ux
TexHooruaeckne ocobeHnoctu. Cocras
U cBOMcTBa chIpbsi. DopMa HaXOXKACHUSA
0J71aropoIHBIX METAJIIOB B MEJHBIX Py/ax
U KoHLeHTpaTax. [loBenenue
6IaropoHBIX METAJIOB B OCHOBHBIX
nepenenax MeeruaBHIbHOTO
TIPOM3BOJICTBA: OOXKHT, OTpaXKaTeIIbHAS H
1IaxXTHas IU1aBKa, KOHBEPTUPOBAHUE,
aHonHas aBka. IloBenenue
01aropoIHBIX METAJIOB B OCHOBHBIX
riepeienax Mpou3BozacTBa cBuHIA. /Cp/

16

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 7. Ilepepaborka
Me/1e31eKTPOJUTHBIX IIAMOB




7.1

CocTaB U CBOICTBa MEIBAIEKTPOIUTHBIX
m1amMoB. O6e3MeKUBaHue MIJIAMOB.
BerliesieHre U3 Iu1aMoB TOBAPHOTO
ceneHa. [InaBka mramoB Ha
30JI0TOCEPEOPSHBIN CILIaB.
T'uapoMeTaayprudaeckue cXeMbl
nepepabOTKH MEIBAICKTPOIIUTHBIX
nuaMoB. [lepcrieKTHBHBIE TEXHOIOTHT
nepepaboTku 1uIamoB. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




7.2

CocTaB U CBOICTBa MEIBAIEKTPOIUTHBIX
m1amMoB. O6e3MeKUBaHue MIJIAMOB.
BerliesieHre U3 Iu1aMoB TOBAPHOTO
ceneHa. [InaBka mramoB Ha
30JI0TOCEPEOPSHBIN CILIaB.
T'uapoMeTaayprudaeckue cXeMbl
nepepabOTKH MEIBAICKTPOIIUTHBIX
nuaMoB. [lepcrieKTHBHBIE TEXHOIOTHT
nepepaboTku 1uiamoB. /Cp/

10

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 8. Merajuryprust BTOpHYHBIX
0JIArOpOHBIX METALI0B




8.1

OpraHu3aoHHbIe, TEXHOIOTHUECKHE U
9KOHOMHUYECKHE MPUHIIUIIBI
nepepaboTKU MIEPBUYHOTO W BTOPHIHOTO
CBIPBS 0JIATOPOIHBIX METAJIJIOB.
Opranu3auuoHHO-TIPAaBOBLIE
0COOCHHOCTH JI00BIYY M IPOU3BOJICTBA
6maropoHBIX MeTauoB B Poccnn n 3a
py6exxom. @opMupoBaHHe IICH Ha
6maroponsbie MeTawbl. CTpyKTypa
3aTpaT MPH U3BJICUYCHUH OJIArOPOIHBIX
METaJIIOB U3 PA3IMIHBIX BUIOB CHIPBSI.
Knaccudukarus 1 XxapakTepucTuKa
BTOPHYHOTO CHIphs. CymecTByoIIee
MTOJIO’KEHHE 00 MCIIOIb30BaHUH H 000pOTe
6I1aropoHBIX METAJUIOB B OBITY H
HapoAHoM xo03siicTBe. HopMbl
HCIIONTE30BaHMs M Bo3Bpara. [lopsmok
coopa n yrummzarmu. [TpoGupHLIiA
aHanu3, pyHKIUU U BO3ZMOXKHOCTH.
Bospacratomiee 3HaUuCHHE pOIH
BTOPHYHOTO CHIpBS. [Iponcxoxnenne n
BHJIBI JIOMa 1 0TX0710B B/IM.
[IpoucxoxaeHue, CTPYKTYypa,
KJIaccU(pUKAIMS U XapaKTepUCTHKA
3JIEKTPOHHOTO JiIoMa. TexHHUKO-
9KOHOMHUYECKHE MPUHIIMIIBI TUPO- U
THIPOMETAJLTY PrHYCCKON TIepepabdoTKH
OTJENIbHBIX BUAOB ChIpbsi BJIM.
OcobenHOCTH TUIAaBKH CBHIpbs BJIM Ha
CIEIHATN3UPOBAHHBIX H
MeJIeTIaBIITBHBIX 3aBO/IaX. TeXHOJIOTHS
1 TIOKa3aTeN! THAPOMETAILTY PrHIecKOH
nepepabOTKU OTACNbHBIX BUIOB CHIPbS
BIM.

/JTex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




8.2 OpraHu3aluuoHHbIE, TEXHOJIOTUIECKUE U 7 10 NYK-1.1 J.1 0
SKOHOMHYECKUE PUHIIUTIBI HUYK-1.2 JI1.2J1
nepepabOTKH NEPBUYHOTO U BTOPUIHOTO NVYK-1.3 2.1
CBIPBS 0JIATOPOIHBIX METAJIJIOB. NVK-2.1 122
Opranu3auuoHHO-TIPAaBOBLIE NVyK-2.2 J12.3
0COOEHHOCTH JOOBIYH U MPOU3BOJICTRA NYK-2.3
OyaropoTHBIX MeTayuIoB B Poccnu u 3a NYK-4.1
py6exxom. @opMupoBaHHe IICH Ha NyK-4.2
OnmaroponHblie MeTaibl. CTpyKTypa NYK-4.3
3aTpar Mpu U3BJICYCHUH OJIarOPOTHBIX NYK-9.1
METAJUIOB U3 Pa3JINYHBIX BUJOB CHIPbS. NVK-9.2
Krnaccudukamus u xapakrepucTuka NVYK-9.3
BTOPUYHOTO ChIphs. CyliecTByloliee NOIIK-1.1
MOJIOKEHHE 00 MCTIIOIB30BaHUH U 000POTE HOIIK-1.2
6I1aropoHBIX METAJUIOB B OBITY H HOIIK-1.3
HapoHOM Xo3stiicTBe. HopMbl NOIIK-2.1
HCII0JIb30BaHus U Bo3Bpara. [lopsiiok NOIIK-2.2
coopa u yrunusanuu. [IpooupHbIit NOIIK-2.3
aHanu3, GyHKIMHU U BOZMOKHOCTH. HOIIK-4.1
Bo3pacratomiee 3HaueHue posn NOIIK-4.2
BTOPUYHOTO ChIpbs. IIpoucxoxaeHue u NOIIK-4.3
BHJIBI JIOMa 1 0TX0710B B/IM. HOIIK-5.1
IIpoucxoxaenue, CTpyKTypa, NOIIK-5.2
KJIaccU(pUKAIMS U XapaKTepUCTHKA NOIIK-5.3
3JIEKTPOHHOTO JiIoMa. TexHHUKO- NOIIK-6.1
9KOHOMHYECKHUE MPUHIHUIEBI THPO- U HOIIK-6.2
THIPOMETAIUTYPrUIeCcKOl mepepaboTKu NOIIK-6.3
OTJENIbHBIX BUAOB ChIpbsi BJIM. NOIIK-7.1
OcobenHOCTH TUIAaBKH CBHIpbs BJIM Ha NOIIK-7.2
CIEIUAIN3UPOBAHHBIX U HNOIIK-7.3
MeJICTUIaBUIIbHBIX 3aBOJIaX. TexXHOIorus HIIK-1.1.1
1 TIOKA3aTeNH THAPOMETaJUTyprudecKon HIIK-1.1.2
nepepaboTKH OTAENBHBIX BUAOB CHIPhS HIIK-1.1.3
BIM. HIIK-1.2.1
/Cp/ HIIK-1.2.2

HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPEACTB MO TUCHUIUINHE, COCTOSIH.[I/II)i N3 MaT€pUaJioB IJid TEKYIIET0 KOHTPOJIA U IMTPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa10m1/1x051, BKJTIOYas MOPSAA0K MPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUS
PE3YyJIbTAaTOB HpOMe)I(yTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BbBICTABJICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHE JTUCIIUITJIMHBI (MOZY JISA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN | 3ariaBue | W3narenscTBO, roa | On.aapec




ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI1.1 [Kononosa O. H., CopOunoHHOE U3BIICUCHHE 30JI0Ta U3 pacTBOpoB | KpacHosapck: https://biblioclub.ru/in
XonmoropoB A. T'., U MYyJBI: XUMH3M IIpoLecca, CEIeKTUBHOCTD, Cubupckuii dex.php?
Kononos 1O. C. TEXHOJIOTHUS: MOHOTpa(us (benepanbHbII page=book&id=22925
yausepcuret (COY), |9
2011
JI1.2 | Mowuceenko O BhlIUIaBKE cepedpa u3 ero pya: MOHOTrpadus Mockaa: https://biblioclub.ru/in
(MowuceenkoB) @. I1. WznatenscTBO dex.php?
Axanemun Hayk page=book&id=47066
CCCl1, 1955 1
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI2.1 |burees B. A., Biosur |OCHOBBI METAILTypIUIE€CKOTO IPOM3BOACTBA Cankr-IlerepOypr: https://e.lanbook.com/
K. H., Konokoinbiies B. Jlans, 2017 book/90165
M., Canranuk B. M.
JI2.2 | T'ymumambapos C. M. | BnaropoaHbie MeTallTbl M CIUIaBBI: MOHOTpagust Canxkr-IlerepOypr: https://biblioclub.ru/in
6.u., 1904 dex.php?
page=book&id=10368
8
J12.3 | boraanosuu K. U. CepeOpo, CBUHEII U IWHK: MOHOTpadus Ietporpan: 6.u., 1919 | https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.3.1 IlepevyeHnb MpOorpaMMHOro odecrevdeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | KoHCynbTaHT-ILTIOC
6.3.2.2 | EnnHOE OKHO mocTyIa K HH(GOPMALMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI (MOAY JIS)
Ayn. Ne Hasnauenue OcHarieHue
107 CToJBl C KOMIBIOTEPAMH C BBIXOJOM B MHTEPHET, CTYJbs, KHIDKHBIC IIKa(hbl U
CTEIUIAXH.
VYueOHas ayIUTOPHS UL
MIPOBEACHUS 3aHATHH
VYueOHBIe MecTa (CTOJIBI U CTYINBs). Pabodee MecTo mpenogaBaTesst B COCTaBe
JEKIMOHHOTO ¥ CEeMUHAPCKOTo
. KVDCOBOro TboexkTHposarms | TP €TV TymOa. Kommprorep mpermonaBaTenst ¢ JOCTYIIOM B HMHTEPHET,
225 > KYP P p HMHTEPAKTUBHBIH IIPOEKTOP [V MAarHUTHO-MapKEPHOU JIOCKOH.
(BBITIOJTHEHHUSI  KypPCOBBIX  pabor), .
MoOTOpH30BaHHBIA JKpaH C MOTOJOYHBIM HpoekTopoM. IloTonouHas kamepa.
IPYNIIOBBIX M MHAWBHAYaJbHBIX .
. JoxymeHT-kamepa. HacTonpHBINH MUKpOQOH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKYIIEero
KOHTPOJISL K IPOMEKYTOYHOM
VYueOHas AyIUTOPHS TUTS
IIPOBEICHUS 3aHATHI | YueOHBIE MecTa, OOOpyIOBaHHBIE OJOYHOW MeOEenbi0 C PACHONOKCHHUEM
JICKIIMOHHOTO ¥ CeMHHApCKOro | amdurearpom. Pabouee MecTo mpenojaBaTelss B COCTaBe CTOM, CTyJ, TyMmOa,
300 THIa, KypCOBOTO IPOCKTHPOBAHUS | TPMOYHKA, KOMIIBIOTEp IpENoiaBaTeldss ¢  JOCTYIIOM B  HHTEPHET,
(BBITTONTHEHNST  KYPCOBBIX  paboT), | KHTEpaKTHBHASA JTOCKA C NMPOEKTOpoM. MoTopu3oBaHHEIH 3kpaH [loTomounse
IPYNIIOBBIX M HMHAMBHAYAIBHBIX | TIOBOPOTHBIE Kamephl. JJokymeHT-kamepa. HacTonbHbIi MUKpO(hOH. 3ByKOBas
KOHCYJIbTaIIHH, TEKyIIero | cucrema. MapkepHas Jocka.
KOHTPOJISL H IPOMEKYTOUHOM



https://biblioclub.ru/index.php?page=book&id=229259
https://biblioclub.ru/index.php?page=book&id=470661
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=103688
https://biblioclub.ru/index.php?page=book&id=469180

Hacocbl BakyyMHBIE, TEPMOCTaThl, IIKa() CYIIHIbHBIA, 1a0OpaTOpPHBIC BECHI
JNIEKTPOHHBIE M MEXaHWYECKHe, CTOJ Ul JTaOOpaTOpHBIX BECOB, aHANIN3ATOP
I(PaKIINOHHBIH, mKagel 1abopaTOpHEIE, MeJbHULA GucepHas
nabopaTopHas, MeIIaJKH JIabopaTopHbIE, CTOJIBI -MOMKH J1abopaTopHBIE,
HACOCHl  IEPUCTANbTHYECKHE, OKCTPAKTOpP, YCTAHOBKA  3JEKTPOJIU3HAS
nmabopaTopHasi, IUIelikep  J1aOOpaTOpHBIM, MeEJbHUIA  aHAJTUTHYECKAs,
aHaNM3aTop BJAru, peakTop M3 crekia Oopcuiukar.l Ky6.nM, peakrop u3

JlabopaTopust rTUIPOMETAILTY PrUH

- TIpoBeACHWE  JTADOPATOPHBIX
pabor mo  XuUMHH,  XHUMHH
METaJJIOB, Ul BCEX HAMpPAaBJICHH
nogroroBku B TY  VYIMK B

J1406 coorBerctBun ¢ PI'OC BO. A M

crekna Oopcunmkar. 3 KyO.nMm, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N .

71a00paTOPHON TOCYIBI, MYJIBTHUMETP, aclipaTrop CHIb(GOHHBIH, mpudop ph-
JUCHUIIMHAM ~ Y4e0HOro  IIIaHa

MeTp, Kommpeccop, mnpubop ph-merp, HOHOMep, NPUOODP IIEKTPOIH3A
TIOJTOTOBKH 0akaaBpoB u .

pacTBOPOB COJEH, INTATUBBI AT MPOOHMPOK, KAIOPHUMETpP C HarpeBaTeneM,
MarucTpoB Kagenpsl

TEPMOMETPBHI, IUTUTKA J1a0OpaTOpHAasi, PETyISATOP HANpPsDKEHUs, ONOK IHTaHUS,
Merannyprus.

XOJIOMMIBHUAK JTa0OpaTOpHBIN, apeoMeTpsl, HabOp CHT, aKBaJUCTHILIATOP,
MEeIIbHHUIIA 3€PHOBAs Tab0paTOpHasl.

8. METOJAUYECKHE YKA3AHUSA VIS OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCIUITJIMHBI (MOZY JIST)

Meroamaeckne yka3aHus Ui 00yJaroIUXCs 0 OCBOCHHUIO JUCIIATLINHEI

1. NU3yuyenue paboueli mporpaMMbl AUCIUILIHHEL.

2. ITocemmeHne 1 KOHCIIEKTUPOBAHHE JIEKIIMIA.

3. O6s3aTenbHast HOATOTOBKA K MTPAKTHYECKUM 3aHATHAM.

4. N3ydeHne OCHOBHOM U IOIOJIHUTEIbHOM JIUTEPATYPblL, UHTEPHET-UCTOUHUKOB.
5. BeinonHeHUe BceX BUAOB CAMOCTOSITEIbHOM paboThI.

Db bekTuBHOE 0CBOCHHE AUCIUILTHHBI IPENONAraeT PEryIIiPHOE MIOCEIICHUE BCEX BU/IOB ayIUTOPHBIX 3aHSTHIA, BHITIOITHEHUE
IUIAHA CAMOCTOSITENILHON Pa0OThI B MOIHOM 00hEME U MPOXOKIECHUE ATTECTAIMH B COOTBETCTBHUHU C KAJEHIAPHBIM y4eOHBIM
rpaduKoM.

CTyaeHTy peKOMEHIyeTCsS O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M IOTIOMHHUTENIBHOM uTepaTypsl. JlocTyn K HH(OPMAIIMOHHBIM
pecypcam OHONMHOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cucTeMaM ceTd "MHTepHeT" OpraHn30BaH B YUTAJIBHOM 3aJic OHOIHOTEKH
co cranmoHapHbix [19BM, 6o ¢ quunoro [I9BM (HoyTOyKa, ITaHIIETHOTO KOMITBIOTEPA WIIM HHOTO MOOWJIEHOTO YCTPOHCTBA)
MOCPEICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMH HHANBHAYAIBHOM yUETHOH 3aITHCH.

3a,Z[aHI/IiI 1 METOANYCCKHC YKa3aHH K BBIIIOJIHCHHUIO Ha60paTOpHBIX pa60T COCTaBJICHBI B COOTBETCTBHHU C pa60qeﬁ nporpaMMoﬁ
JAUCHUIIIIMHBI METAJIITYPTHs 30JI0Ta U cepe6pa U NPCACTABJICHBI B VMK IHCIUIIIAHEL

JlabopaTopHBII MPAKTUKYM HAMpaBIeH Ha YIIyOJIeHHOE H3yYyeHUEe TEOPETHUECKOro MaTepuala U Ha IPUOOpeTeHNe YMEHNS,
HaBBIKOB M OIIBITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHAIN3a M 00PabOTKH €ro pe3yIbTaToB.

C 1eJbIo OLICHKHU YPOBHS OCBOSHHUS MaTepHala 1o Kax/10i 1abopaTopHOil paboTe coCTaBIsI€TCS OTYET, HA OCHOBAaHUH KOTOPOTO
MPOBOANTCS 3aIIUTa JJAO0OPaTOPHOH pabOTHI.

Meroauueckrue peKOMEHAAINH K OPTaHU3aIHH U BEITOTHEHHIO CAMOCTOATEIFHON PabOThI COCTABIEHBI B COOTBETCTBHH C paboueit
IpOorpaMMON AUCHUILTHHBI METAILTYpPIUs 30/10Ta U cepebpa U npecrasieHsl B Y MK IUCHUIIIHHBL

CamocrosTensHas paboTa CTYACHTOB BKIIOYAET OCBOCHHE TEOPETHIECKOTO MaTepHaa, OATOTOBKY K BHITIOIHEHUIO 3a1aHAI
71a00PaTOPHBIX 3aHATUH, U MOATOTOBKY K 9K3aMEHY.

3amaHus 1 METOAWYECKHE YKa3aHHs K BBITOJHEHHIO KypCOBOI PaOOTHI COCTaBICHBI B COOTBETCTBUH ¢ pabodeli mporpaMmoit
JUCIUIIIMHBI METAJLUTypPrust 30JI0Ta U cepebpa u npezacrasieHsl B YMK quciuIuimHeL.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEILHBIM 3TAIIOM M3YyUCHUSI AUCIUIUINHEL, 2 OPraHU3aluOHHO IIPOBEPKOH 3HAaHUI
CTYAEHTOB UX YMEHHS PelIaTh MPAKTUUECKUE HHKEeHEepHbIe 3a1aun. [Ipn moaroroBke paboThl CHCTEMATH3UPYIOTCS, 3aKPETIIIOTCS U
YIIyOJISIOTCS] HaBBIKH J1a00PAaTOPHBIX paboT, IOMCKA U aHalN3a TEXHUYECKOH HH(POPMAaLUU B CIIEIIMATBHON JUTEpaType.

MCTOI[I/I‘-ICCKI/IC PECKOMCHOAIUH 110 OpraHru3anunu 06pa303aTenLHor0 nponecca ajst 06y‘{eHI/I${ HWHBAJINAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKXHOCTSAMHU 3J0POBBA

[Tpr HEOOXOANMOCTH IIPOTPaMMa IUCHUIIMHBI MOXKET OBITh alallTHPOBAHA JUT HHKJIIO3MBHOTO 00YUYEHHS MHBAINIO0B H JIUIL C
OTpaHWIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI C YI€TOM 0COOCHHOCTEH MX IMCUXO(U3NIECKOTO PA3BUTHS, HHAUBHIYAIBHBIX
BO3MOKHOCTEIl 1 HEOOXOUMBIX CIIEIHATIBHBIX YCIOBUI UX O0YUIEHHS.

HpI/I HaJIMYWU B Ipynne CTyACHTOB C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbS BO3MOXKHO HCIIOJIB30BaTh aJalITUBHBIC
TCXHOJIOTHUU.

JIn1s CTYyZIeHTOB ¢ OTpaHUYEHHBIM CITyXOM:
- NCTIOJIF30BaHKE PAa3HOOOPA3HBIX TUIAKTHIECKIX MAaTePHAIOB (KapTOYKH, PUCYHKH, MICEMEHHOE OIMCAHUE, CXeMBI U T.II.) KaK
MOMOLLb JJIs IOHUMaHUS U PEILEHNs] IOCTAaBICHHOM 3a1a4H;




- HCII0JIb30BAHUE BUAEOMATEPUAJIOB, KOTOPBIE JatOT BO3MOXHOCTD MOHATH TEMY 3aHATHUS U OCYLIECTBUTH KOMMYHUKAaTUBHBIE
NIeUCTBUS;
- BBITIOJIHEHUE TMIPOEKTHBIX 33aHUN IO U3Y4aeMbIM TEMaM.

7151 cTyI€eHTOB C OrpaHUYEHHBIM 3PEHUEM:

- UCIIONB30BaHUe (PHIIBMOB C BO3MOXHOCTBIO BOCIIPHATHS Ha CIIyX AaBAEMOM B HUX HH(MOPMALIUH JUTs TOCIIEIYIOIIETO ee
00CyXIeHUS,

- UCIIOJIb30BaHUEC ayAIMOMATECPUAIIOB 110 N3YyHYaCMbIM TEMaM, UMCIOIIIUMCSA Ha Ka(benpe;

- HHJMBHyaJIbHOE OOIIEHHE C TPENoAaBaTeNIeM [0 H3y4aeMOMYy MaTepHaIy;

- TBOPYCCKHUEC 3aJaHUsA 10 U3yJaCMbIM TEMaM MJIM 110 JIMYHOMY XKCJIAHUIO C YUCTOM HUHTCPCCOB 06yqaeM0r0.
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